Determination of serum uric acid by isotope dilution mass spectrometry as a new candidate definitive method.
A new isotope dilution mass spectrometric method for uric acid is described. A known weight of [1,3-15N2]uric acid is added to a known weight of serum, and the mixture is allowed to equillibrate. The serum is put through an anion-exchange resin, and the isolated uric acid is converted to the tetrakis-(tert-butyldlmethylsilyl) derivative of uric acid. For measurement, the derivative is injected into a gas chromatograph interfaced with a low-resolution, magnetic sector mass spectrometer. Isotope ratio measurements are made from the abundances of the [M - tert-butyl]+ ions at m/z 567 and 569. Bias is investigated by measuring the uric acid level in the same samples under different chromatographic conditions and with different ionization techniques. If these confirmatory measurements agree with the principal measurements, we have strong evidence for the absence of measurement bias. Uric acid was determined in three lyophilized human serum pools by this method. For Standard Reference Material (SRM) 909, four sets of six samples each were prepared. For Candidate SRM 909a, which consisted of two pools, each with a different level of uric acid, six sets of two samples of each level were prepared. The coefficient of variation for a single measurement ranged from 0.34% to 0.42%, while the relative standard error of the mean ranged from 0.08% to 0.14%. The results from the confirmatory measurements demonstrated that there was no significant bias in the measurements. The combination of high precision and absence of significant bias in the results qualifies this method as a candidate definitive method as defined by the National Committee for Clinical Laboratory Standards.